



IRU WKH SURGXFWLRQ RI PHWDO DQG FRPSRVLWH SDUWV ,W LV WHUPHG DV








PHWDO IRLOV 7HQVLOH WHVW KDV EHHQ FDUULHG RXW RQ WKH IRLOV EHIRUH




KHDW WUHDWPHQW KDV DQ HIIHFW RQ WKH IUDFWXUHPRGHV RI WKH SURGXFHG
VSHFLPHQV





EHFRPH PDLQVWUHDP LQ WKH ODVW GHFDGH PDMRUO\ GXH WR
WKHLUDELOLW\WRSURYLGHHIILFLHQWDQGUHOLDEOHVROXWLRQVWRWKHLU
FXVWRPHUV$ODUJHQXPEHURI$0SURFHVVHVDUHFRPPHUFLDOO\
DYDLODEOH DQG DUH EHLQJ XVHG WR SURGXFH SDUWV XVLQJ SODVWLFV
SRO\PHUV UHVLQ IORXU PHWDOV HWF 7KH UHDVRQ EHKLQG WKHLU
LPPHQVH VXFFHVV LV WKDW WKH\ FDQ SURGXFH SDUWV TXLFNO\ DQG
DUH FRVWHIIHFWLYH 0DQXIDFWXULQJ LQGXVWULHV DUH PRVWO\
LQWHUHVWHG LQ SURFHVVHV FDSDEOH RI SURGXFLQJ PHWDO SDUWV
EHFDXVH WKH\FDQSURYLGHDQHQYLURQPHQW IRU WHVWLQJDQGFDQ
JLYH UHDO ZRUOG UHVXOWV UDWKHU WKDQ DSSUR[LPDWLRQV RI KRZ D
SDUW PLJKW EHKDYH LQ D SDUWLFXODU VLWXDWLRQ 7KH HDVH ZLWK
ZKLFK$0SURFHVVHVFDQSURGXFHPHWDOSDUWVOHGWRWKHDGYHQW
RIFRPSRVLWHRUGLVVLPLODUPHWDOSDUWV&RPSRVLWHVDUHNQRZQ
WR SURYLGH DOWHUQDWLYHV DQG EHWWHU VROXWLRQV WR LQGXVWULDO
SUREOHPV
3URGXFLQJDPHWDO FRPSRVLWH LV DGLIILFXOWSURFHVVDV HDFK
PHWDOKDVLWVRZQXQLTXHVHWRISURSHUWLHV:KHQDFRPSRVLWH
LV PDGH GLIIHUHQW PHWDOV DUH XVHG LQ VXFK D ZD\ WKDW HDFK
PHWDOFDQFRQWULEXWHWRWKHVWUXFWXUDOLQWHJULW\RIWKHSURGXFW
7KLV LV QRW DQ HDV\ WDVN ZKHQ GLVVLPLODU PHWDOV DUH MRLQHG

-DYDLG%XWW+DEWRP0HEUDKWX+DVVDQ 6KLUYDQL DUHZLWK$QJOLD5XVNLQ
8QLYHUVLW\ &KHOPVIRUG &0 648. SKRQH  HPDLO
MDYDLGEXWW#VWXGHQWDQJOLDDFXN KDEWRPPHEUDKWX#DQJOLDDFXN
KDVVDQVKLUYDQL#DQJOLDDFXN
EHFDXVH WZR XQLTXH VHWV RI SURSHUWLHV DUH MRLQHG WRJHWKHU WR
IRUPVRPHWKLQJWKDWLVGLIIHUHQWIURPERWKSDUHQWPHWDOV,WLV
EHFDXVH RI WKH HYHU LQFUHDVLQJ GHPDQG RI LQQRYDWLRQ WKDW D
FRPSRVLWHRIDOXPLQXPDQGFRSSHUPDNHVDJRRGVXEVWLWXWHWR
WUDGLWLRQDO SURGXFWV &RSSHU KDV D QXPEHU RI SURPLQHQW
TXDOLWLHVWKDWPDNHLWDYHU\JRRGFDQGLGDWHIRULQGXVWULDOXVH
LQFOXGLQJ FRUURVLRQ UHVLVWDQFH KLJK WKHUPDO DQG HOHFWULFDO
FRQGXFWLYLW\ VWUHQJWK H[FHOOHQW VROGHUDELOLW\ HWF$OXPLQXP
RQ WKH RWKHU KDQG KDV D QXPEHU RI LPSRUWDQW SURSHUWLHV
LQFOXGLQJ ORZ ZHLJKW KLJK VWUHQJWK VXSHULRU PDOOHDELOLW\
HDV\PDFKLQLQJ H[FHOOHQW FRUURVLRQ UHVLVWDQFH JRRG WKHUPDO
DQGHOHFWULFDOFRQGXFWLYLW\7KHLGHDRISURGXFLQJDFRPSRVLWH
RIDOXPLQXPDQGFRSSHULVYHU\YLDEOHEXWDWWKHVDPHWLPHLW
LV D GLIILFXOW HQGHDYRU DV DOXPLQXP LV RQH RI WKH WRXJKHVW
PHWDOV WR MRLQ 7KH R[LGH OD\HU RQ DOXPLQXP VXUIDFH LV
UHVSRQVLEOH IRU LWV IDLOXUH WR MRLQ ZLWK RWKHU PHWDOV
&RQYHQWLRQDOPHWKRGVDUHQRWYHU\HIILFLHQWDQGGRQRWDOZD\V
JLYHYHU\JRRGUHVXOWV7KHUHDUHDIHZDGGLWLYHPDQXIDFWXULQJ
SURFHVVHV FDSDEOH RI SURGXFLQJ PHWDO FRPSRVLWHV QDPHO\
6HOHFWLYH /DVHU 0HOWLQJ6LQWHULQJ 6/0 6/6 /DVHU
(QJLQHHUHG1HW6KDSLQJ/(167KUHH'LPHQVLRQDO3ULQWLQJ
'3 /DPLQDWHG 2EMHFW 0DQXIDFWXULQJ /20 )XVHG
'HSRVLWLRQ 0RGHOOLQJ )'0 DQG 8OWUDVRQLF &RQVROLGDWLRQ





WKH VLPSOLFLW\ RI /20 ZLWK WKH IOH[LELOLW\ RI EUD]LQJ WKDW
PDNHV LW D YHU\ HIILFLHQW SURFHVV )LJ  7KH FXWWLQJ DQG
VWDFNLQJPHFKDQLVPVDUHVLPLODUWRWKH/20SURFHVVZKHUHDV
D VSHFLDO EUD]LQJ SDVWH LV XWLOL]HG IRU MRLQLQJ WKHPHWDO IRLOV
WRJHWKHU7KHSDVWHKDVDYHU\KLJKPHWDOFRQWHQWFRQVLVWLQJRI
 ]LQF  DOXPLQXP E\ ZHLJKW DQG D VWURQJ IOX[
VXVSHQGHGLQDELQGHU7KHPHOWLQJSRLQWRIWKHVROGHUSDVWHLQ




VXUIDFHRI WKHDOXPLQXPIRLO7KHSURFHVV VWDUWVZLWK WKH'
&$'PRGHO RI WKH SDUW WR EH SURGXFHG EHLQJ WUDQVIHUUHG WR
OD\HU GDWD XVLQJ ' 6OLFHU VRIWZDUH 7KH PDFKLQH RQ








World Academy of Science, Engineering and Technology
International Journal of Mechanical, Aerospace, Industrial, Mechatronic and Manufacturing Engineering Vol:10, No:1, 2016 






























































SDUW EDVHG RQ WKH OD\HU GDWD ,W LV D VRSKLVWLFDWHG SLHFH RI
HTXLSPHQW FDSDEOH RI FXWWLQJ PHWDO IRLOV DV WKLQ DV PP
ZLWKKLJKGLPHQVLRQDODFFXUDF\
$IWHUWKHRXWOLQHFXWWLQJRIWKHILUVWOD\HUWKHEUD]LQJSDVWH









WKH FXWWLQJ SURFHVVPHOWV WKH EUD]LQJ SDVWH DW WKH HGJHV WKDW
NHHSVWKHWZRIRLOVLQSHUIHFWDOLJQPHQW7KHSODWIRUPLVWKHQ
PRYHG GRZQ DFFRUGLQJ WR WKH WKLFNQHVV RI WKH IRLOV DQG WKH
OD\HU RI SDVWH EHWZHHQ WKHP 7KH WKLFNQHVV LV PHDVXUHG E\
0LFURWUDN7*6V\VWHPZKLFKLVGHVLJQHGVSHFLILFDOO\IRU
WKLFNQHVVDSSOLFDWLRQV7KHWZRVHQVRUVDUHPRXQWHGRQHLWKHU
VLGHV RI WKH SODWIRUP WR HQVXUH DFFXUDF\ LQ WKLFNQHVV
PHDVXUHPHQWDQGKDYHDPHDVXULQJVSHHGRI+]
$IWHUWKHFXWWLQJGLVSHQVLQJDQGVWDFNLQJKDVEHHQGRQHD
VWDFNHG VWUXFWXUH RI SDVWHFRDWHG OD\HUV LV OHIW EHKLQG 7KH
VWUXFWXUH LVVWDEOHHQRXJK WREHPRYHGDQGVRDQDUPPRYHV
WKHVWUXFWXUHRQWR WKHKHDWHGSODWH ,W LV WKHQKHDWHGIURPWRS
DQGRU ERWWRP GHSHQGLQJ RQ WKH SDUW WR EH SURGXFHG E\ D
KHDWHG SODWH WKDW DSSOLHV SUHVVXUH DQG KHDW WR SURGXFH WKH
GHVLUHG SDUW 7KH KHDWLQJ SODWHV DUH VHW WR D WHPSHUDWXUH RI
&VRDVWRDOORZIRUTXLFNKHDWLQJRIWKHSDUW7KHSODWHV
DUH RI VWDLQOHVV VWHHO  DQG DUH ILWWHG ZLWK ),5(52'
FDUWULGJHKHDWHUVIURP:DWORZDQGFDQJRXSWRDPD[LPXPRI
& $IWHU KHDWLQJ WKH SDVWHFRDWHG OD\HUV IRU D FHUWDLQ
DPRXQW RI WLPH GHSHQGLQJ XSRQ WKHLU WKLFNQHVV WKH SDUW LV
WDNHQRIIDQGLVQRZUHDG\WREHXVHG
,,(;3(5,0(17$/352&('85(
6LQJOH ODS MRLQWV ZHUH SURGXFHG XVLQJ PP WKLQ
$OXPLQXP  JUDGH IRLOV ZLWK D +ò KDUG WHPSHU DQG
SXUH FRSSHU IRLOV 7KH HOHPHQWV LQFOXGHG LQ WKH DQDO\VLV DUH
VKRZQLQ)LJ7KHUPRPHFKDQLFDODQDO\VLVRIWKHFRPSRVLWH
$O&X VLQJOH ODS MRLQWZDV FDUULHG RXW E\GHYHORSLQJ D WKUHH




WHVWLQJ SULRU WR MRLQLQJ 7KH IRLOV ZHUH MRLQHG WRJHWKHU LQ D
VLQJOH ODS MRLQW E\ WKH XVH RI KHDWHG SODWHV 7KH MRLQWVZHUH
WKHQVXEMHFWHGWRWHQVLOHODSVKHDUWHVWWRDQDO\]HWKHHIIHFWRI









DQG WKH YDOXHV JLYHQ DUH DW URRP WHPSHUDWXUH & 7KH
WHPSHUDWXUHV REWDLQHG LQ WKHUPDO DQDO\VLV KDYH EHHQ DSSOLHG
IRU WKH VWUXFWXUDO DQDO\VLV WR DQDO\]H WKH HIIHFW RI WKHUPDO
VWUHVV DQG VWUDLQ &0)0 UHTXLUHV IRLOV WR EH MRLQHG E\
VDQGZLFKLQJ WKHP EHWZHHQ WZR VWDLQOHVV VWHHO SODWHV HDFK
PP ORQJ PP ZLGH DQG PP WKLFN +HDW IOX[ KDV
EHHQFDOFXODWHGDQGDSSOLHGDVLQSXWWRWKHPRGHO2QHRIWKH
SODWHVKDVEHHQVHWWRDWHPSHUDWXUHRI&7KHUHDVRQIRU
XVLQJ RQO\ RQH SODWH LV EHFDXVH ERWK SODWHV ZLOO KHDW XS WKH
PP WKLQ PHWDO IRLOV WRR TXLFNO\ UHVXOWLQJ LQ SLWWLQJ RU
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KHDWLQJ HOHPHQW LV WKH ),5(52' FDUWULGJH KHDWHU DQG LW LV
ILWWHG LQ WKH FHQWHU RI WKH SODWH DQG PDLQWDLQV D XQLIRUP














B. Tensile Lap-Shear Test 
7KHUH DUH QR FXUUHQW ODSVKHDU VWDQGDUGV IRU IRLOV DW WKH
WKLFNQHVV RI PP 7KH %6 (1   >@ ZDV
IROORZHGZKHUHSRVVLEOHHYHQWKRXJKLWUHODWHVWRWKLFNHUIRLOV
RIPHWDO PP 7KH+RXQVILHOG 7LQLXV2OVHQ 7HQVLOH
7HVWLQJ PDFKLQH ZDV XVHG IRU FDUU\LQJ RXW WKH ODSVKHDU
WHVWLQJ 7KH GLPHQVLRQV RI WKH IRLOV ZHUH DEW 
PP )LJ  DQG WKH\ZHUH VXEMHFWHG WR D FURVV
KHDGVSHHGRIPPPLQ7KHODSMRLQWOHQJWKOZDVPP






A. Temperature Distribution 
7KH WKHUPDO PRGHO KDV EHHQ GHYHORSHG WR ILQG WKH
DSSURSULDWHKHDWLQJWLPHIRUWKH$O&XVLQJOHODSMRLQW)LJ
VKRZV WKH WHPSHUDWXUHGLVWULEXWLRQRQ WKHSODWHVVDQGZLFKLQJ
WKH ODS MRLQWEHWZHHQ WKHPDQG)LJVKRZV WKH WHPSHUDWXUH
GLVWULEXWLRQ RQ WKH VLQJOH ODS MRLQW ,W LV HYLGHQW WKDW WKH
WHPSHUDWXUH RI WKH ODS MRLQW LV DW & DIWHU  VHFRQGV $V
VRRQDVWKHODSMRLQWFRPHVLQWRFRQWDFWZLWKWKHKHDWHGSODWH
LWVWHPSHUDWXUHJHWVWR&EXWLWKDVWRVWD\WKHUHIRUWKUHH
WR IRXU VHFRQGV WR DOORZ WKH EUD]LQJ SDVWH WR UHPRYH WKH
WHQDFLRXVR[LGHOD\HURWKHUZLVHWKHUHZLOOEHQRERQG%XWLWLV
DOORZHG WR VWD\ WKHUH IRU ORQJHU SHULRGV RI WLPH RQH RI WZR
WKLQJV FDQ KDSSHQ L WKH IOX[ LQ WKH SDVWH ZLOO EXUQ RII
UHQGHULQJWKHSDVWHXVHOHVVDQGXQDEOHWRFUHDWHDERQGDQGLL
SLWWLQJRI WKH IRLOV EHFDXVHRI WKHLU WKLFNQHVV7KHPD[LPXP
WHPSHUDWXUH LV OHVV WKDQ WKHPHOWLQJ WHPSHUDWXUHVRI WKHEDVH
PHWDOV EXW LW LV FORVH WR WKH DQQHDOLQJ WHPSHUDWXUH RI
DOXPLQXP DQG FRSSHU EXW WKH DWWHQWLRQ ZLOO EH JLYHQ WR
DOXPLQXPDVEHLQJWKHZHDNHURIWKHWZRPHWDOV7KHIRLOVRI
DOXPLQXPDUHJUDGH+ZKLFKDUHZRUNKDUGHQHGE\UROOLQJ
WR KDOI KDUG DQG DUH QRW DQQHDOHG DIWHUZDUGV8SRQ UHDFKLQJ
WKH DQQHDOLQJ WHPSHUDWXUH & WKH FU\VWDOOLQH
VWUXFWXUH RI WKH PDWHULDO VWDUWV WR UHOD[ PDNLQJ LW PRUH
PDOOHDEOH7KHUH LVDOVRDGDQJHURIRYHUKHDWLQJZKLFKPD\
UHVXOW LQ VWUHVV UHOLHYLQJ VDJJLQJ RU ZDUSLQJ FKDQJH LQ
WHPSHU VXUIDFH FRQGLWLRQLQJ UHDOOR\LQJ KRW FUDFNLQJ DQG D
ZRUVWFDVHVFHQDULRLVDPHOWGRZQRIWKHPDWHULDOLQXVH7KH
SURFHVVRIEUD]LQJXVHVKHDWLQDORFDOL]HGDUHDWREHMRLQHG
DQG VWUHVVHV LQ DOXPLQXP IURP VKHDULQJ DQG GUDZLQJ FDQ
FKDQJHDQGUHVXOWLQGLVWRUWLRQRUGHIRUPDWLRQ7RDQDO\]HWKLV
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7KH WUDQVLHQW WKHUPDO DQDO\VLVZDVFDUULHGRXWEHFDXVH WKH














௞    

ߙ ൌ  ௞ఘ௖ ൌ7KHUPDOGLIIXVLYLW\DQG
௤
௞LVWKHKHDWVRXUFH
,Q WKH FXUUHQW VFHQDULR D FRPSRVLWH RI DOXPLQXP FRSSHU
DQGEUD]LQJSDVWHLVEHLQJSURGXFHG7KHHTXDWLRQZRXOGKDYH
WREH VROYHG IRU HDFK OD\HU VHSDUDWHO\DQG WKHQ WKHERXQGDU\
FRQGLWLRQV FRXOG EH DSSOLHG 7KHUPDO H[SDQVLRQ RI WKH WZR
PDWHULDOVZRXOGDOVRUHVXOW LQGLIIHUHQWVHWRIFRQGLWLRQV7KH
GHQVLW\ DQG YLVFRVLW\ RI WKH EUD]LQJ SDVWH ZRXOG KDYH WR EH
LQFRUSRUDWHG DV ZHOO 7KHVH SDUDPHWHUV FDQ EH VROYHG
DQDO\WLFDOO\ EXW WKH WKHUPDO FRQWDFW UHVLVWDQFH EHWZHHQ WKH
OD\HUVLVDELJLVVXH:KHQLWLVLQWURGXFHGWKHQWKHDQDO\WLFDO
VROXWLRQ EHFRPHV VLJQLILFDQWO\ PRUH FRPSOH[ 1XPHULFDO
VROXWLRQV FDQ KRZHYHU EH REWDLQHG LQ D UHODWLYHO\ VLPSOH
PDQQHU )RU WKHVH UHDVRQV VLPXODWLRQ RI WKH KHDW WUDQVIHU
SURFHVVDV WUDQVLHQWDQG WKUHHGLPHQVLRQDO LVSUHIHUUHGZKLFK
FDQEHXVHGDVDUHIHUHQFHPRGHOIRUIXWXUHSDUWV
B. Thermal Stress and Strain 
7KH WHPSHUDWXUH YDOXHV REWDLQHG IURP WKH WKHUPDO PRGHO
KDV EHHQ XVHG DV LQSXW IRU WKH PHFKDQLFDO VLPXODWLRQ IRU









7KHHIIHFWRI WKHUPDOVWUHVV LV VKRZQ LQ)LJ ,Q WKH ILYH
VHFRQGV WKDW LW WRRN WRPDNH WKH VLQJOH ODS MRLQW WKH WKHUPDO




7KLV JRHV WR VKRZ WKDW WKHUPDO VWUHVV LV PLQLPXP LQ WKH
VXUURXQGLQJDUHDRIWKHERQGDQGWKDWWKHEUD]LQJSURFHVVGLG
QRW KDYH D VLJQLILFDQW LPSDFW RQ WKHPHFKDQLFDO LQWHJULW\ RI
WKH IRLO RU WKH MRLQW 7KH WHQVLOH ODSVKHDU WHVWZLOO VKRZ WKH
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7KHUPDO VWUDLQ GLVWULEXWLRQ LV VKRZQ LQ )LJ  ,W VKRZV D
GLIIHUHQW GLVWULEXWLRQ DV FRPSDUHG WR WKH GHIRUPDWLRQ DQG








C.Tensile Lap-Shear Test Results  
7KHUHDUHDQXPEHURIIDFWRUVWKDWFDQDIIHFWWKHRXWFRPHRI
WKHWHVWUHVXOWV7KH\LQFOXGHODSMRLQWOHQJWKJDXJHOHQJWKDQG
DV\PPHWULF ORDGLQJ 7R PDNH VXUH WKDW UHSHDWDELOLW\ ZDV
REVHUYHGLQWKHWHVWUHVXOWVFDUHIXOPHDVXUHVZHUHWDNHQ7KH
ODS MRLQW ZDV NHSW DW D OHQJWK RI PP IRU WKH VDPSOHV
DFFRUGLQJ WR WKH VWDQGDUG 7KH WHVW VSHFLPHQV ZHUH
V\PPHWULFDOO\SODFHGLQWKHJULSVZLWKHDFKJULSPP
IURP WKH QHDUHVW HGJH RI WKH RYHUODS $GGLWLRQDO IRLOV ZHUH
XVHGLQWKHJULSVVRWKDWWKHDSSOLHGIRUFHZLOOEHLQWKHSODQH
RIWKHERQG)LJE
$ VLPSOH WHQVLOH WHVWZDV FDUULHG RXW RQ DQ DOXPLQXP IRLO
DQG WKHQ DIWHU WKH ODS MRLQW KDV EHHQ PDGH ILYH VSHFLPHQV
ZHUHWHVWHGWRDQDO\]HWKHHIIHFWRIWKHEUD]LQJSURFHVVRQWKH






UHJLRQZKLFK KDG WZLFH WKH FURVVVHFWLRQDO DUHD $OXPLQXP
IRLO IUDFWXUHG LQ HDFK WHVW EHFDXVH FRSSHU LV VWURQJHU WKDQ
DOXPLQXPKDYLQJDJUHDWHUPRGXOXVRIHODVWLFLW\7KLVLVDOVR
WKHUHDVRQZK\RQO\$OKDVEHHQVKRZQLQ)LJDORQJ
ZLWK WKH WHQVLOH ODSVKHDU WHVW UHVXOWVDQGQRWFRSSHU$OO WKH
VSHFLPHQVIUDFWXUHGDWYDOXHVDSSURDFKLQJWKHWHQVLOHORDGIRU
DOXPLQXP1 ,QDOO WKHVSHFLPHQV WKHIDLOXUHZDV
UHFRUGHG DFFRUGLQJ WR %6 (1 ,62  >@ 7KH
IDLOXUHSDWWHUQZDVDOZD\VVXEVWUDWHIDLOXUH6)PHDQLQJWKDW
WKHVXEVWUDWHIUDFWXUHGEHIRUHWKHERQG
)LJ  VKRZV WKH IDLOXUH PRGH RI RQH RI WKH ODSVKHDU
VSHFLPHQV EHLQJ FRPSDUHG WR WKH WKHUPDO VWUHVV DQDO\VLV
PRGHOREWDLQHG LQ)LJ$V LW LV HYLGHQW WKDW WKHUPDO VWUHVV
GLGQRWSOD\DQ\SDUW LQ WKH IUDFWXUHRI WKH VSHFLPHQDQG WKH
IDLOXUH RFFXUUHG DV H[SHFWHG DGMDFHQW WR WKH ERQGZKHUH WKH
FURVVVHFWLRQZDVPLQLPXP
,9 327(17,$/2)$33/,&$7,21
&RPSRVLWH 0HWDO )RLO 0DQXIDFWXULQJ LV DQ HIILFLHQW DQG
IOH[LEOH SURFHVV ,W KDV PLQLPL]HG WKH OLPLWDWLRQV UHODWHG WR
H[LVWLQJPHWDOSURWRW\SLQJSURFHVVHVLQWHUPVRIPDWHULDOVDQG
HDVH RI RSHUDWLRQ ,W FDQ SURGXFH FRPSRVLWHV ZLWK WKH VDPH
HDVH DV VLQJOH PDWHULDO SDUWV ZLWKRXW WKH XVH RI H[SHQVLYH
HTXLSPHQW PDFKLQHU\ RU DGGLWLRQDO SURFHVVHV 7KHUH LV DQ
HYHUJURZLQJ PDUNHW IRU FRPSRVLWHV DQG WKH SURVSHFW RI
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KDYH D YHU\ WHQDFLRXV R[LGH OD\HU ZLWK WKH XVH RI D VSHFLDO
EUD]LQJSDVWH)RLOVRIGLIIHUHQW WKLFNQHVVHVKDYHEHHQ MRLQHG
XVLQJ WKLV SURFHVV 7KLV JRHV WR VKRZ WKH IOH[LELOLW\ RI WKH
SURFHVVGHDOLQJZLWKYDU\LQJWKLFNQHVVHVWKDWFRXOGEHXVHGWR
SURGXFHDYDULHW\RIPHWDODQGFRPSRVLWHSURGXFWV&RPSOH[
JHRPHWULHV ZLWK JRRG PHFKDQLFDO SURSHUWLHV DUH HDVLO\
SURGXFHGXVLQJ&0)0)LJVKRZVDQRSHQHQGHGVSDQQHU
EHLQJ FRPSDUHG WR D VSDQQHU SURGXFHG E\ FRQYHQWLRQDO
PHWKRGVDQGLWJRHVWRVKRZWKDWWKHFRPSRVLWHVSURGXFHGE\
WKH SURSRVHG SURFHVV FDQ EH XVHG LQ WKH UHDO ZRUOG
LPPHGLDWHO\ DIWHU SURGXFWLRQ DV WKHUH LV QR SRVWSURFHVVLQJ
LQYROYHG DQG QR IXUWKHU WUHDWPHQW LV QHHGHG WR HQKDQFH WKH
VWUHQJWK RI WKH SURGXFHG FRPSRVLWHV )XUWKHUPRUH WKH WKUHH
GLPHQVLRQDO PRGHO SUHVHQWHG LQ WKLV SDSHU FDQ EH XVHG WR
NQRZ WKH KHDWLQJ WLPH IRU IXWXUH SDUWV 7KLV LV DQ DGGHG
DGYDQWDJH DQG PRVW DGGLWLYH PDQXIDFWXULQJ SURFHVVHV GRQ¶W
RIIHUVXFKVRSKLVWLFDWLRQDQGHDVHLQWKHLURSHUDWLRQ
9&21&/86,21
7KHUPDO DQGPHFKDQLFDO DQDO\VLV KDV EHHQ FDUULHG RXW RQ
$O&X VLQJOH ODS MRLQW SURGXFHG E\ &0)0 WR DQDO\]H WKH
HIIHFWRI WHPSHUDWXUH WKHUPDOVWUHVVDQGVWUDLQGLVWULEXWLRQLQ
EDVH PHWDOV 7KH PD[LPXP WHPSHUDWXUH RI & GRHV QRW
UHDFK WKHPHOWLQJ WHPSHUDWXUH RI WKH EDVHPHWDOV EXW LV KLJK
HQRXJK IRU DQQHDOLQJ WR WDNH SODFH SDUWLFXODUO\ LQ DOXPLQXP
EXWWKHUHDUHQRDGYHUVHHIIHFWVRQWKHPHFKDQLFDOLQWHJULW\RI
WKH IRLO RU WKH MRLQW 'HIRUPDWLRQ WKHUPDO VWUHVV DQG VWUDLQ
DQDO\VHV KDYH VKRZQ WKDW WKH PD[LPXP YDOXHV OLH RQ WKH




7KHDXWKRUVZRXOG OLNH WR WKDQN$QJOLD5XVNLQ8QLYHUVLW\
IRU SURYLGLQJ WKH HTXLSPHQW DQG IDFLOLWLHV WR FDUU\ RXW WKH
UHVHDUFKZRUN
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